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(54) STEERING SUPPORT DEVICE IN REVERSING VEHICLE 
(57)Abstract 

PROBLEM TO BE SOLVED: To perform steering wheel operation with a 
guide display of a monitor screen serving as the reference so that a vehicle 
can be easily moved reversely to a desired position, in reversing on an S- 
shaped curve. 

SOLUTION: This steering support device 10 is provided with a camera 2, 
monitor 4, steering angle sensor 9, obstacle sensor 6. image processor 11, 
controller 12, and a controller 13 for monitor. The image processor 11 
calculates an estimated locus of a vehicle at reversing time at a steering 
angle a in the point of present time, a guide display showing a standard of a 
car width based on the estimated locus is superposed on an image of the 
camera 2 in a prescribed position corresponding to the then steering angle 
a, to be displayed in a screen of the monitor 4. The guide display has a line 
segment of car width length in a position of almost wheel base length from 
a rear bumper in a screen of the monitor 4, of the estimated locus of the 
vehicle in reversing at the steering angle a in the point of this time. 
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6«S^f^o t/*»b, CPU ! 4tiB5i??Siie*^tSfR 
20 [ 0 0 7 8 ] < 5 > ^'-f 1 7 T-S>^BM>t?J 

[0 07 9] <6> Kimi 7 ^tgRftf^i i 

30 ^m^07C*<tt^ o 

[ 0 0 8 0] < 7 > 1 7 &^£4<£lli® 

SK. m<ecr>^5^WT-S^l 7ai, 1 7 

^i<vo, misMffi*f<< k^i 7^.^tcu^^flt 

fc. -*ta>*M ^ > 1 7 I) <t J»S4^«CC«B^* 
40 mB-CtV^ctf^- 17c, 17 z>fc&>m^o>m 

[0 08 1 ] <8> ^^^4^3 1 9^l£(uStC 

@«3nfc«s-cs*3ti-s*^> h^2 i zmttc 

0>X\ m$&M&K.#4i> I tfJSf^citc 

[0082] (9) mi§l<?>pfiiJ^-f-^ifif5<?>^ 

50 fc»^SUIIS®iSAft*^sl**t^*C4>. 
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[0 08 3] *iil©3-+-«fc:»#8j-b>-tf-6*|g: 

o or^tc -> -era * I? s itt*ms#*> 

*fc % ftmMUtf5df*fc~*4«>H5ri 9£5Sfl0>£ 
5&A*fjriftfel', -emc&O'CeiHi i 900— £Etc^$ft io 

[0 08 4] (10) «t<<f>l>&K2 lit. *~?4 

>20ai, SSI 9±-C*«^-f>£0aC!>±««rft 
^0^£2 0b£*<§*^iE^ h"^2 0«<J 
2 0 b<D$&l£-frtC$i*2n. «#2QblC*ft,TaE 

&«:«nfa>ft#«:tt^&kM2 i a £tf&ri>*» fit 

[0085] ( 1 ! ) K«5«2 0 <b F* 

mi 7^ii]B#^isjMi 9K2t^£n**:i^ m\]&Mv> 

mc ty *j jg o ttftftlr -p fc> v> F * tifl&feK* ^il<* 

[0 08 6] <12> *~*4*£Sg^35i^El 0<Z> 

[0 08 7] (13) £^7 2<7>&f$!&^^cr~A 
<SJg> S^U ^^K«*17. 0&fMK3fcS2 

[0088] (14) *>^2 0>»5Hffla<J!>ia*fl)ffi 
S5©$W*!t$&* 6<^f €: ^Nl(7>^5ct0S<^b 40 
fcC'-C. ^*40illMi 9KU*jgBSCC-*W F**I 7 

«i 1 ^j£a<C'M^<Wig ^mil 1/ C V AS&Wf 
[0089] ( in 2 o>mte(0$m ) vt Krspr 2 <^j&^ 

8* IS 1 4 HS 1 7 icffi ^caW**. CG>*ft<Efiaa 
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[ o o 9 o ] -§§tc, m&*'>m&v>*-'f~Z:&mc%i 

iJ+T * ***£c&ftl&te3ST. L 1 lAWiMM) 
Mft. L 2 l*5MM»iaiCD*llft 1 L3ttMM®Mtt, 
L 4 WMinmcDtak L 5 it »J + r *XJU**CDfctt 

[0 09 1] $iOjg?T^W9 OMMSn**-* 

[ o o 9 2 ] o fc*»c^ixfcja^© m 

ff)it 5 T ^ > K A- ^ ^ *> di 6 7E?f T * a R CO^ mt, 
[0 09 3] *ja50£7r£SS& <£S^J) tC?S^ <t 5*CM 

JlT^i, 131 7Kiifta <^[»> t»TJ:^k:. ^ F 

[ 0 0 9 4] * fc. E| 1 7 OZiSMRtt't > F^di*tt 
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[0095] mtzm&<»JZ£X^ ^fc^filfctf 
t>. V&n 1 7ltta£Hflfc:JO pjlraW — Sggri* 

&4>-co K^«gif*«oftiaf(ctt 

I 0 0 9 7] CO^CWIM'Ctt'O h\'K*>&f¥f*S&& 

^Apf^u i Satcaeis^nrt^ste^ p^a<t> 20 
cpu 1 4<o^mmr<7>-mmsB i ^<o^m 

h k * opiates nx t, 

[ 0 0 9 8 ] C P U 1 4 i^f^aairCi^j&Crlifig A <v 
*§tei^^lfcfcE**'*o eo-C. CPUl4tigj 

[0 09 9] ,^CPU1 4Kj:£:tf^ KsStjH 7<E>^ 

*rtS^AA5tiri**ttS-Ct*, CPU 1 4titffiCB 40 

[0 1 00] *T", CPU 1 4t*X^^7*S I 0 "Ca> 

*c***:7Sl 11?CPUl4lt«W>tU 
1 5btC2Ha^>»ifeftf r -*ora . a b 

st/^nt^^?7S i ok^£. cpui4«Af 
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20 

[0 1 0 1 3 CPU 1 4&*-7- ;7S 1 3X\ maffttt 

-tsarist*. &<»m&<Dimto&irm&<»®&ntim 

10 10 2] :^CPU 1 4iiAr v^S I 4Ki*A/C 

I/. 17a. 17 c. 17 4<Qf%mv>(im(Om£ 

Af-;7S i 5-cm«filH9fbr£ # *ic: 
CPU1 4iiX7^<7-S 1 b&S! 7 

2 ©(ft***- £KS§ <_/C ^ 5 4 K It^f ZtcVXD?- 

•et^t, ^^a> i 3<C'.^^ia«<:^o, 

*4C>iiiE 1 9 (cM^^fft^M^ U*C, # 

[o 10 3] i^r, c©*te<wgs-ci*iwia*fe<WK 

«® c 1 > - < 3 > % < 7 > - ( i 4 ) ^^OPffetC^X 

K*5«l 7^3§E^(iS^.^-C*^» 
[0104] < 1 6 ) IBttfltt««Al/r7»W»« 
»J5-r*IS, ttS6^l*K«SE«>fl^€:5Ri;rWclBi*5a 

X. /OK^8tB|t^«airit 1£<D%&g>mfcA 

[0105] (17) f*r7EJgf$T1>->'7 »J >^^n^> 
2^ig<X7>^^r-^C'M(CJ: 0i4iS^Jg**#£fc 

<&&*n&ctmm&m*tcxz?>. 

[ 0 10 6] < 313 Q>$mC0&m) ^m30>WM0>^ 

tikzumr*. c<o^fo<ot&&xim&°<»mt&&<o 
[0107] McM&MestfT^aa&c*, m 
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[0 10 8] — TOMfea(TClgflfeL/^*i6ifefT 

[ 0 10 9] g5i2^Jfe<?>^^T'^mii^^1+r^7E?i 10 

[oil o ] mrsia i o 

PUl 4 SW<S>—»#I5iaM 2 £^te<D*&S i P 

[01113 .ticCPU 1 A^X&tfJ Y¥cn \ 7£>^ 

-hk*, A'?^^S 1 Oai^fet^^^-^^^i^ 
i. ^^?^S 1 3in^^^T'^B^^53f£i 
@1 + + - hv>A-T??S 1 0, Si 3 

[0 112] CPU 14(iAf-;7S 1 0hi-C=2 

^tcx^^ys 1 1*CCPU 1 4i*flEJ£J|>* i J 1 
l^^m^?<;7S 1 OmKjfl*. CPU I 4^Af 

1 2t ^a>^ftr-^cra tmm<D\m& 

1 3m*C®IEte<^lNftS*£^*r?&o 
[0 113] CPU 1 4**;*7^'7S 1 3mr. SvStt 

C= V0/v 

.aa^r, meMte<^i3<z> (3 > - < 5 > 



M2 0 0 0-2 7244 5 
[0114] i*5tii^V9^^l,T^^^ftiCttj 

[0115] UT, ^2€^j§fc^&£^tiec CPU 
1 4(2^7- 1 4, 77'S 1 5Sf>Afy7S 

1 6^»r^tfr^>. <-t^c, *ux. ±^$m^>i- 

[0 1 16] CCDfttfcO&jg-Cli (18) &ttl>'C*2 

(19) ^^fifei^V ^ffe^M v 
jMCftfrM^tM K^ttt 1 7*oM;>i£iEfr&gfc:.lt^T' 

[0117] < 2 0 > ^liTE^^^fe 0 O&StSC 

[01 18] <»4<D3^fecc«as> xicmAoyWMoyfc 
tt&ia 1 9,^112 0 ^ra^T'So c<z>m&*>^ 

mem?*. 

[0 1 1 9 3 mZQ (a> - <c> KWiW, *W 

> b^j£m$j?m i intmmv>*'(^ h^2 ? 

7 at*^^^4<7>e*S 1 9±r-. $M1 

M*i®tt«twrceaau:, ^ w > h *r 2 7 o \m& 1 <^> 

X\.*£o ^^^>h^2 7a, 2 7 D^6@ia 1 9± 

r'^^^o*^mvm2 8^mM 1 <oamo^M99LtuL 

a. 27 bfr%$W&&*X'mv&mm2 9&mM 

2 7 ai^m^^-X^^TJtCW^^tc^U, 
&MirZ>tc.tf><Dh<DX'fo& 9 

[012 0 ] .xitttt&wmMm<o#4 > r^^2 7 

a Office, #4>h*mZ7 acw&gr^^=S:^^ 
4. #^>!-^2 7aC'fiS^*vX<DJ:^^imtC 
J:o'C?f^>n^. Bll 9^^TJ:^^. Ml^S^^ 
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u 55 * r-c ssst a it y * * - - / x > ? <t * £ . x 

OE=7* J (Rc+W/2) » + *° ) - (e) 
cos c=ORp /OE 

o <Rt5-W/2> ( (Rc+W/2) * -f-a* | 

a »co» <R ( (Rc+W/23*+a a 

RpE» b~R~p » tan or = (R c -W/ 2 ) -can a 
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[0121] 
[&2J 



[0 1 22] ffc^r, «^RpEK'6Rp*6^v 
w v > y a Ah fc£ R e ^ E £ ?4*EN D A 

DA= (Rc-W/2) * tan or - a - < 7 > 

1*^2 7 a©iaea*sa£<*n*. mo, iAft;^< 
[o 1233 1 b<j> 

fr*HfC#^> h^2 7 b<D<&S#i*^£n** 

^2 5©-^^^toi^r'^^^^^ t @2 

0 <b> tc^T^tC, l^*2 7a*»*>l«t>'<& 

^> 8 ££-7 it < KM I/. -£<D5 
£<3>^< Of^f*, ^-6t, d2 0 <c> ^*TJ:^ 40 
K. <iW>r^2 7a£:5-^2 6£#^oft:^ 

L/C . m> 8 £— iTttrto-? fc* 2 3-t28 #J&* 

9 #K«I <t ^tf £ V ^ tc h ^ > FA a £ffiUfi#SK«r 

[oi25] *m><v&mx^-*z$Kmm<$*:ii 



[01261C (Ml^titi 1 0C*feG>Jfc«G># 

h^2 i ^^r^^m^bte^t-r^cj:^ 
(21) aw > h ifc*2 1 3^ME©4*&cc<aaT&J: 

[0 127] < 2 2 ) ^<^> t^fs2 1 ^mi)|(5C'C?3.^: 

a * <r ^ «i >tc m tc it s « isg-c* ^sitt^ < £ 
©■c . s^^*^ 4? 4 ©{is i 9 ^ • h m *as u 

[0128] < m5 <om£<o&m xtenz 

26Ctiw<. lim^^-^o^SWJC'Cfi^iUT:^ 

±'C^m^^m^©^^ > l^^2 7 a VZ**'ik 
7SttfmM.m<D#-* > h^^2 7 b©fiifi3tf % ^4<7>^ 

ti^:^ * 4 CDgjfi I 9 ±*C. 1 (C-^fliM(7>5^^|t± 

cc. tfW > h ^^2 7 l> i*$M l <7>^IM^^^±<^ 

[0129] :^iCsf!I^Hl£ms«>^-r >ti^27 
a^FQcc, 7 aOiiS^^^g^f 

^^>h^^2 7acc-iuS^^^J:^^lf#tc 

5 ©bs^«t>4> * £ #fo-r ^ ^ e £%rmmtm ±i>x 
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V7 ?AHO>&mmtMM 1 <0&®M£<»$j=k<D®9bsk 
fS(Rc+V2) <PRK#iT£^#~E 
£ii£<£:*<»&££Lp <WT\ MOC^Lpit^)^^ 

[ 0 1 3 0 ] AE, iM«0%tXj£L p#ff£=ft3&l*i& 

&Z>Mm\<f> x )7? f A}\,<t$>kO&mZ>&§i<L. =*E 
*iBOSB«!i^lf«raD»<t©^«:Q«*i. £E, 

&M^-A0>:^2£L sit^i, Ls/2 

!S-*tr, M0LpE.±0j£Lp4>6:*- 
a jgftfc = L e d» *E> ~ E * 'COSESt DAli<Ls/2- 
2 a > ir^, 

[0 1 3 I ] mmMS^O^^V^^ 7 a, 2 7!> 

ft^28&a'tf ^>KS^27a, 2 7 b *8T3£!f£fiK: 
p¥' =oi' -op* 

OE" = (Rc+W/2) • +a* 
5~P = (Rc-W/2) -S 
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* [0132] c<o&te<»j&mx'its4<D^foo>m&v>m 
a'S2 4tcatoT^^^o c^fecc^r^^^> 

t-3t^2 7 a. 2 7b <7>iii^HM 1 <E2Ea<Z>fi*lffi0>5£ 

10 & 2 8 tim<©^ 29i iWirnfettSt ^ifc: $ 

a, 2 7 D^gii, ggSlfe^iSS l<7>SijE*saAfc 

[0 133] m*.lt, 02 3 <a> ICWJ:**. S43 

2 8 ^m<s^2 9 J: O^SSfti^litC^T^J^ 
ti. #^>h^2 7acc(uSi^Xc[:'J:^cc(.^cim^ 

iA,»tmtM3fttt£E&@mta£. 'Jvr**^^ 

[0134] 
[&33 



-\P* E = ?£-P P e 

= ( (Rc+W/2)'+b ! 



- (Rq-W/2-S) 1 ) -a 



[0 135] 



aCDtfgte, ©24 <a> $CmTJ:5fc:, fe^O.'*- 

33a*<&3E*#»#P e EC** Killer *ttffi*C\ ^ 
<^2 9<Di£f$£fr*. 

[0 1 3 6 3 ©2 3 <!>> oc^-r^^tc. g&xfe 
pe 1 =oe* -op 1 

OE 1 - (Rc-W/2) 2 + a 2 
o"p = (Rc-W/2) -3 
.*. P e ~E = PE- P P e 

= v r I (Rc — W/ 2^+ < 

[0 138] ^Ur, lil 9±X'<D*<<>Ym*2 7 
aC'OiSii, H2 4 <b> ICtt&JlSIC* 

3**hv>mm*a&p e Eocssectiirc^caE-c, m 

[0 1 3 9 3 ^J&mB#C'*W>8-2?^2 7a. 27 b 



[0137] 

:] 



- (R«-W/2-$; J ) -a 

Mt*2 7 a. 2 7 b<7M£istt:, ^]6iB90gStta 
a. 2 7 K^^->IA* 



i»2 8cr.^^jB5IBM4 5;3:i c ^5^^^ 50 [0 14 0 ] ft 4a, mfoVJmitmzX&'ZZtxZitO 
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Oh^27a, 2 7 bC-l'Tn^igftffMCSSK 

i-*£*2 7 a. 27 bimmu:^$ti^mmctmo io 

[O l 4 ! ) O *M K&Kl 7<Z>lt*Tv7 r -££. 
X. GPU ! 4d^SUft.ftcrK*HSWc^ K*S 1 7(0 

<*>*a£. ^r-$<v&&&mw^frT^uLfj: ore 

PU 1 4WSS>^< , CT^ l #W K^nl 7<D^ 

[0142)0 *U K*^l 71**^ K?-f> 1 7 I) 
> 1 7 D^^M^l 7 c. 1 7 d 

is gi^ii i^i^^>f55 fr&tem o at * # 30 

ztc m h-&*ua»i ?acc^6T, m.m±f*m<D 
m^<o^t<o^m^mm\ 9±X'ttt><Dx&n 

[ 0 1 4 3 ] O K&* ! 7 0>'&& 1 7 a 1 

mm b^m^ir > it^mbm< 40 
t o 1 4 4 ] o m iwmi&o&mctete'X. 

&&*M&tctiftux&mbxt>£K\ i%m 

-£r*¥fr»*fr3 tf^fta^tfJlWiSfttt: J: -7 r##, 7 
d^ax^'J i 5atcg&|s$-ti&, -eur, $ii-fe> 
ar- 4? (c j: o 3fWjS©*s*c»j&r -sea 
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[0145)0 fl£iIB#fc:;tfW k** 1 7 v @*e*M K 
2 0 SO'tf ^ > h f** 2 ! Ol£rC £ ft*> 0 

9tc*iSf or #*ar. 

fi5<^tc-r*. f»*WliSft^2 2«r«Mfttf 

[01461O ^KM!7^!7a<!:it^ 
-V K^2O02$<il^>2Oa<»±^<ttf-r> h-i^rs 
2 1 ±&ifc*»£2 0 Di^t^-SiOrA^ 

r. ^> K.'U^c^i^c^ofciacD^Ei^s^. ^-v- 

tt4?»#J:«±«iCfr^fc9, S25 <b) tC^TJ:^ 
CC. #4 >t**2 i^£«5^>2 0aG>±«teif§ 

[01471O K^^l 7^jJ<^> h*5«2 1 

#^>h^2 im»%a»tA:«^ 
[01461O *Y>h^2l^M!^iM 

tD*r^fes^iDa i 9±fc*5ir ^^<z:-r < $>ni#j:< , 

O ^KO^Cr^^CC^H^r, CPU ! 4 1*2/^ 

coa^. cpu\4<o*mwi>tt<xm&. 

[ 0 1 4 9 ] O B 2 IZZtm 3 <?>^CC^0C^o% ^r , 

s!>^ f^t> *i tcif is r -^dt>r 4> J: is 

O 4 Stt'/'-i' s viigc^igi^ 

?x\m*jmwio^m<ot>o>$:mixt>£*<\ cv> 
ms. ^t:y->s >gmzm&ux<,*tt\,>&mx*>'? 
x*>®mtcmmx**o 

i o i 5 o i o mm®fc \t&?u i>mm 1 

Cs Pg#lSffii2^2 2-&^< VXt>J:K>. 

[ 0 1 5 1 ] O !§^2 2 &3l3£K^=£<fcr 

tr. ^6tC^ L 3^I»2CDMMlWllff4a>IU^Pl|l 

^R22li, K*S%l83SBr*Ci^«>a*Cf{Ctt»i 
CC<(,s 



http://w^6Jpdljpo.gojp/tjcontentdbjpdl?N0000=20&N0400=image/^ 03/12/08 



1/1 ^— V 



29 

[ o 1 5 2 ] o &3<?>mz<D&mctei,>T, ^mm 

Z>t\*>bO>X'ZL<Xt>£K>. &*L\t. «i^ECU 

[0154] < 2 ) *w*§6 CfittOMCfeot:. 
[0155] ( 3 > zt&mi ccia^tcc^tc^^r . 
[0156] ( 4 > aS#«>2 8 <7>l>*rft*»- 

[0 157] <5> IS^l 23li*ifeWH 3KIS*S 

[0158] ( 6 ) ^<D!fc 

[0 159] (7) 4CCta^C^^4pa^ 

[oieo] (a) mmcfmis^^^^ ?<o& 
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corns, umkmmmctih. 

[0161] 

S-n^^S £ C <!; **C'3 

[0 1 6 2 3 IB** 2 ccia^^ic^nti:, ^ 

[0163] ig*3@4 tcia^^^^m^ JgB**sw> 
[0164] 13*^5 ccia^iswr^nt*, jsb&£© 

[0 1 65] S5Wr6cc33«©»5<c«fcnti:, *f-< 

< u •? , % i 1, r t^i^rtft^ tnnsA tKDAWa 
[0166] ig*3S7ccia^^ii:ci:ni^, 4>ai4 

[0 1 6 7 ] lgm3S8tcia^o^^i<:j:n^, *4 

fe4>^^sncc^*>?:ii£g*recir', mew* 

[0168] ii^3g 10-14 tc|S^<C^^cc^nii, 
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* h3 k in®*: R£#4M>?? £ n&ctic x »: v 
[0169] iS*sn 2<ClSw^aj^J:nii. iSS* 

& 0 IftfE -> fc' > > K* ttWK fi< ft & # 

i»ar**5*«t>«ift»* *<c ft -60 

[017 G ] at*3P 1 4KIBte<W/IK:j:m*. sK-f > 

<^M Kftfa £ BS<8 £ a>j&t n&&jz2 < ft &or . 
ffi*53*ft< ft*«VC\ iIf£^*~*C/>®M^6@&itt 

[@^»flLft$HB] 

[01] 01 0^itt©«jakDftflfe$tl8sSa>«««:m 

[02 ] im&fflM&zi&teutcmmomsmfim. 

[ m 4 ] tfY h'^C-imf'- * 

[05 ] MIM)^ft^ttB¥S«IH««^74i3C 

[06 ] wAmtttnmiom*7h*w&iB. 
mi ] s ^ ^ - 7<jy& ®B#a>mis t*u K&*4>m 

[08] EH 7 CO A fDtt&fcttifc* z*^$<m S©i 



10 



20 



30 



[09] (a > i*S 7 <£• Bc/>ttHg&: ^ ^>{M] ®<S>S 

[0 1 0 ] mmM^Mm<Dtm±<:v>ftw^v>*i 
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• [0 1 1 3 & Ms© B&OXiiW t OXtiM W>*7 
4 Kft^M£^^?C0. 
[012] jt?)iMB#C'ilM<?>^^^^^^0o 
[0 1 3 ] > h ^(4g<7>^^*^m^o 

[0i4j mz<»nfe<ojem>7v-*+~b. 

[0153 2-^-«r^tf^*^IIS<C't*flfe^<^ib*m 

[0163 * zi&n&mfM&L 

[0173 ^> K .'liPti SfttiB £ £ HWcfrft m>ffl 

[018J »3<?)**IK>JP«C07a-** - K 
[0191 3? 4 4>£ftK>fttt0>:K W > h SStfiK):* 

[02!] S <P*te©5t«G># A > I* ftaMpgnitt 

[0 2 2 1 ?JW> \ ^iiSO^^r^^f^^o 
[0231 < a ) , < b > li-tft-e*» 6 G>^te0tfg 

ai<z>e««WiA^ft & m&©# ^ > h ^fc&c-#«>-fr 

[02 4 ] |5iffl±r'«>#^> h^C&ntf&eiirc 
li^0o 

[0251 »l©*tSG>SlSG># A l> h ^0>i5jfi_kO 

[0261 !S3f«S^iB©*7ni^»5Saa. 

7a--4Hm£l>'C4>mi. 
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